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I, Felix Eugene, 3, rue Georges Bizet 
a Colombes (Seine) France, of French 
Nationality, do hereby declare the nature 
of this invention and in what manner the 
5 same is to be performed, to be particu- 
larly described and ascertained in and by 
the following statement: — 
. The present invention relates to 
apparatus for measuring the hardness of 
10 metals an<f having optical amplification 
which allows precise observation of the 
crushing of the metal during the tests 
under the pressure exercised e.g. by a ball 
or a diamond. 

Apparatus for measuring "the hardness 
of metals are known wherein a variable 
load lever acts on a vertically movable 
member carrying the .indentor member 
(ball, needle, diamond or the like), the 
displacement of said member controlling 
the inclination of a mirror which reflects 
a pencil of light on to a measuring screen. 

According to the present invention and 
with the object of obtaining a much 
greater sensitiveness, the movable mem- 
ber carrying the indentor member acts 
upon a system of levers which, after 
mechanically amplifying the movement of 
said member, controls the inclination of a 
30 pivoited reflecting member which reflects 
a pencil of light on to a measuring scale. 

Apparatus for measuring the hardness 
of metals are also known comprising a 
load lever upon which the load can be 
35 moved in order to regulate the force 
applied to the indentor member. 

In further accordance with the present 
invention, the load lever is provided, in 
addition to a main load hooked to its end, 
40 with ; a movable load member which can 
-be slid along said lever. As said load 
member is only a part of the total load, 
the fineness" of adjustment is increased. 
• The invention, will be generally better 
understood with the help of the descrip- 
iiori which follows with reference to the 
annexed drawings, which show, by way of 
example only, the embodiment of an 
apparatus for measuring the hardness of 
50 metals. - 

Fig. 1 shows" in vertical section the 
apparatus for measuring the hardness of 
metals". ■ 
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Fig. 2 shows an end view of the 
apparatus with a part detached. 

Figs. 3 and 4 are horizontal sections on 
the lines 3—3, 4^-4, of fig. 1. 

According to the invention, the 
apparatus comprises a frame, supporting 
on the one hand, the specimen-carrying 
arrangement and, on the other hand, the 
loading apparatus. 

The extent of the indentation formed 
under a determined load in the body sub- 
jected to the test can be rapidly read by 
means of an optical measuring system dis- 
posed in this frame. 

On the base 1 of a frame 2 there is fixed 
the specimen-carrying arrangement which 
comprises a hollow column 3 which is 
slidable in a split ring 4 which forms a 
clamp and is disposed in a recess 5 pro- 
vided in the base 1. The parts forming 
the clamp are drawn together by means of 
a screw, provided with a collar 7 which iB 
operable from outside the frame by a 
handle 8. 

On the upper part of the column 3, a 
bore 9 accommodates a collar 10 which 
can be adjusted angularly but not longi- 
tudinally, on account of a groove 11 pro- 
vided in the body of the collar 10 and in 
which end of a screw 12 engages. A 
handle 13, fixed in the head of the collar, 
permits angular adjustment of the same 
in the bore. 

The inside of said collar is screwed to 
receive a. member 14a, in the lower part of 
which is provided a groove 15 in the f orm* 
of a straight vertical slot receiving the 
end of a screw 16, also positioned in the 
column 3. This member can, therefore, 
be displaced vertically in the column 
"when the collar 10 is adjusted' angularly 
in its seating. A collar 17 is provided on 
the' upper part of the member and has a 
spherical seating in which rests the ball 
18 of a specimen-carrying table 19. This 
ball is retained in position by a screwed 
ring 20 which screws on to the collar 17.. 100 

The upper part of the casing 2 is pro- 
vided at its upper part with a swan' neck 
2a in, and upon which, is fixed the load- 
ing arrangement and the measuring 
"systems 105 

Openings are provided in the axis of 
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the hollow column in which are placed 
the collars 21, 22 having hall hearings 23, 
24 which can he regulated hy rings 25, 
26 which screw into the said collars and 
5 are fixed hy screws 27, 28. 

The collar 21 is fixed hy four screws and 
the collar 22 is screwed into the swan neck 
2a, the latter collar heing retained in. 
correct position hy a nut 29. ■ The collar 

10 21 is provided with two hearings 30 in 
which are provided the hall hearings 31 
of the pivots 32 of the loading arrange- 
ment. This arrangement comprises a 
graduated beam 33, balanced hy a 

15 regulatable- counterweight 34. Loading 
weights 35, each, for example, giving an 
effective" load of" 5 kilogrammes, can he 
placed on a plate 36 suspended hy its 
hook 37 from an eye 38 fixed on the end of 

20 the heam 33. A load memher 39 capahle 
of sliding on the scale of the beam 33 
allows all load settings between zero and 8. 
kilogrammes to be obtained. A blunt 
point 40, fixed on the underpart of the 

25 beam and engaging at the axis of the 
column 3, transmits^ the loads on • to a 
carrying and indenting member 41. The 
latter is mounted in the ball bearings 23, 
24 which guide it vertically; 

30 * When riot in action, the load beam can 
be raised so that the blunt point 40 no 
longer presses on the indentor-carrying 
member 41. This raising or stopping of 
the lever is obtained by means of a screw 

35 42 screwed into the swan neck 2a -by 
means of a nut 43 carrying an operating 
handle 44; this nut is fixed in position 
after adjustment by a lock-nut 44a. . 

- The collar 22 is also provided' with two 
40 ears 45, on one of which is fixed a stop 46a 

in the form of a pin which can be intro- 
duced into a notch provided in the indent- 
ing carrying member in order to avoid any 
angular displacement of the member in 

45 the ball bearings 23, 24. . * 

" "Between the two ears 45 "there is dis- 
posed a l&vhi 46, of light metal or of a 
metal alloy of high, resistance,* which can 
oscillate on the .pivots 47 which axe 

50 maintained ii^ spaced "relationship" from 
the . indenting", carrying member by two 
ball bearings lodged in journals carried 
by the ears 45. • " ■* . . ■ • 
A ground and polished finger 48 t of 

gg.~temjtered steel, is. fixed in the" end of the 
"fever 46 \ this finder" is constantly in con- 
tact with' & pin 49, also* of pdlished" steel, 
fixed . In a mortice . 50 provided in the 

" nndentor-cairrying member 41, "jperpen- 

-60 "dicular; to the finger 48. "* / 

- ...At the extremity of the lever opposite 
td the"finger 48 there iB disposed an axis 
51 /comprising, a^ screw and a small 
tempered Steel collar upon whict is" sup- 

65 ported a finger carried by the optical 



system. This system consists of a support 
52, pivotted about an axis 53 fixed in the 
casing 2. This support which forms a cap 
carries a foot 54 in which is provided a 
slot 55 which permits regulation of a 70 
screw 56. This foot 54 is constantly urged 
away by a spring 57 and regulation of the 
position of the cap 52 is obtained by 
means of a nut 58 provided with a handle 
59. Between the two flanges of the cap 75 
52 there is pivotted a support of L-shape , 
60 by means of screwed pivots 61 (fig. 3). 
On one part of this support 60 a mirror 62 
is fixed such that its horizontal axis coin- 
cides exactly with the axis joining the 80 
points of the screw pivots 61, and on the 
other part a finger 63 resting on the collar 
of the axis 51- in order to ensure connec- 
tion between the lever 46 and the optical 
system, 85 

The optical amplification is governed by 
the distance between the axis of oscilla- 
tion of the support 60 carrying the mirror 
62,' and the axis of the collar 51. This 
distance can be exactly regulated by dis- 90 
placing the support 60 with reference to 
the cap' 52, by means of a screw 6f which 
is then locked by screws. 

The position of the mirror with 
reference to the pivots 47 can be regulated 95 
by the nut 58 acting on the foot 54 of the 
cap 52 through the screw 06. 
. The spot projected on to the mirror is 
reflected by the same on to a transparent 
" screen 65, fixed in an opening provided in 100 
the swan neck 2a and carrying graduations 
66. All vertical displacement of the ball- 
.carrier acts on the mirror and the 
luminous spot through the intermediary 
of the lever 46 and the two finger 51, 63. 105 

' The source of light is constituted by an 
electric lamp of small volt age. which is clis- 
posed in the objective holder 67 which 
contains a" condenser, a reticule and a 
lens. The objective carrier is adjustable no 
in all directions in order that the axis of 
the beam will strike the axis of the mirror 
exactly. This adjustment is obtained by 
a double joint' 68, serving as a support to 
the objective liolder, and fixed on an axis H5 
.69 solid 'with the casing 2. The measuring 
apparatus is set to zero at the commence- 
ment "of a test by means of a conical cap 
70, which is screwed on to the collar 22 
and locked in position, after adjustment, 120 
-by a threaded ring 71. 
: "In order to test a specimen of metal the 
height of the table 19 on which the speci- - 
men rests is first adjusted, then the 
/apparatus es -set to zero "by bringing the 125 
specimen -into contact with the point of 
the diamond' of the ball which "is raised 
until the specimen touches the cap 70 
which is preliminarily adjusted and which 
serves as a basis of reference; then the 130 
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necessary loading masses 35 are placed on 
the plate 36 and then the load lever is 
freed by screwing the screw 42 into the 
casing. At this instant the blunt point 40 
5 commences to act upon the indentor-carry- 
ing member 41 and upon the finger 48 of 
the lever 46 through the intermediary of 
the axis 49. The lever 46 causes the mirror 
62 to oscillate more or less which projects 
10 the light spot formed by the optical 
system on to the graduations 66 on the 
transparent screen 65. 

The depth of the indentation is then 
accurately measured after unloading, it 
15 being necessary to remove the load in 
order to get a reading of the permanent 
indentation, apart from the indentation 
due to the elasticity of the material. 

Having now particularly described and 
ascertained the nature of my said inven- 
tion, and in what manner the same is to 
be performed, I declare that what I claim 
is: — 

1. Apparatus for measuring the hard- 
ness of metals by static penetration com- 
prising an indentor-carrying member sub- 
jected to a variable load and an optical 
amplifying and indicating system, the 
apparatus being characterised in that the 
indentor-carrying member acts on a 
system of levers which mechanically 
amplifies the displacements of said mem- 
ber and transmits them to the pivotted re- 
flecting member of the optical system. 

2. Apparatus for measuring the hard- 
ness of metals, according to claim 1, 
characterised in that the indentor-carry- 
ing member acts on the smaller arm of an 
amplifying lever pivotted about a fixed 
pivot and whose greater arm actuates, 
through a contact member at its end, a 
finger integral with the pivotted reflect- 
ing member of the optical system. 
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3. Apparatus for measuring the hard- 
ness of metals according to claim 2, 45 
characterised in that the position of the 
pivotted reflecting member of the optical 
system is adjustable with reference to the 
amplifying lever. 

4. Apparatus for measuring the hard- 50 
ness of metals according to claim 1, . 
characterised in that it is provided with a 
member such as a sleeve, cap or the like 
which can be regulated as to height and 
which can be firmly fixed to the fixed 55 
frame of the apparatus, said sleeve per- 
mitting of the apparatus being set 
immediately to zero, before a test, by 
applying the surface of the piece to be 
tested against the lower edge of said cap, 60 
sleeve or the like. 

5. Apparatus for measuring the hard- 
ness of metals according to claim 1, 
characterised in that it comprises a speci- 
men-carrier which is universally sup- 65 
ported by means of a ball joint supported 

by a sleeve which can be regulated as to 
height. 

6. Apparatus for measuring the hard- 
ness of metals according to claim 1, with 79 
a load lever provided with a regulatable 
counterweight and a main load applied at 
the end, characterised in that it is also 
provided with a load member which can 

be slid along the said lever. 75 

7. Apparatus for measuring the hard- 
ness of metals substantially as hereinbe- 
fore described with reference to the 
accompanying drawing. 

Dated this 12th day of January, 1935. 
H. D. FITZPATEICK & CO., 

Chartered Patent Agents, 
94, Hope Street, Glasgow, C.A., 
and 

49, Chancery Lane, London. 
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